Abstract --The copper coating process on multi-walled carbon nanotubes (MWCNT) has been carried out by electroless plating method to improve interfacial bonding between MWCNT and alumininium matrix. The initial step of electroless plating is to pre-treat MWCNT which includes oxidation (hydrophilic treatment), sensitization and activation. The oxidation process uses a solution of sulfuric acid and nitric acid, sensitization is carried out using tin ( 
I. INTRODUCTION
Carbon nanotubes are known to have unique structures and properties such as length to diameter ratio, strength, flexibility and high thermal conductivity, etc. [1] [2] [3] [4] [5] . Several studies have been conducted to obtain potential carbon nanotube applications. Lately, studies on carbon nanotubes have focused on hydrogen storage [6] [7] [8] , catalyst [9] , etc. which carbon nanotubes are used as a substitute for good performance. Further studies have been conducted focusing on metal deposite or metal oxide nanoparticles on the surface of carbon nanotubes [10] [11] . Carbon nanotubes deposite with smaller particles and good space show better performance by increasing the active catalyst surface area and further demonstrating high chemical and thermal stability on carbon nanotubes. On the other hand, the electrical and mechanical properties of carbon nanotubes can be changed or adjusted through coating with metal nanoparticles to obtain the desired properties. Therefore, deposition on carbon nanotubes has made an important discussion in this study.
It is very difficult for most metals to deposite directly on the surface of carbon nanotubes. Therefore, a pre-treatment was carried out first to form functional groups such as carboxylic, carbonylic, and hydroxlic groups on the surface of carbon nanotubes preparing for metal nucleation or compounds. [12] [13] . Characterization of carbon nanotubes revealed that the density of nanoparticles deposite on the surface of carbon nanotubes was low with this pre-treatment method. To increase the activity of carbon nanotube surfaces, Ang et al. [14] , making the core catalytic with two-step sensitization-activation methods and a single-step activation approach. Activated carbon nanotubes are coated with copper and nickel with electroless plating methods. This pretreatment, is very complicated and in sensitization or activation, SnCl2 -2H2O used is harmful to people and the environment.
Carbon nanotubes have been added to various matrices to obtain carbon nanotube-reinforced composites [15] . To overcome the problem of wetting between carbon nanotubes and aluminum, the application of copper on the surface of carbon nanotubes is very effective. In the present study, carbon nanotubes were pre-treated with a simple purification and oxidation method, and by controlling the process parameters, a thick copper nanoparticle deposition on carbon nanotubes was obtained by electroless plating method.
II. METHOD
Multi Wall Carbon Nanotubes powder with size, OD: 10-20 nm, length: 10-30 m and purity > 98%, purchased from supplier Chengdu Organic Chemicals Co. Ltd., China as the main ingredient in this study. The processing method used for MWCNT coating with Cu is the electroless plating method. MWCNT coating increases the strength of the sample and wettability with the matrix. The electroless plating process of MWCNT with Cu was carried out at the Lab. University of Brawijaya Chemical Engineering. Before the electroless plating process, pre-treatment of MWCNT included oxidation (hydrophilic treatment), sensitization and activation.
Oxidation: 1 gram MWCNT is mixed with 100 ml of H2SO4 and HNO3 (1: 3) solution and maintained at 120 ° C for 10 hours (round magnetic stirrer at 100 rpm). MWCNT was rinsed with aquadest and separated from the media by centrifugation (centrifugation rotation at 4000 rpm for 15 minutes).
Sensitization: The oxidized MWCNT is mixed with 250 ml of a solution of 0.1 mol / L SnCl2. 2H2O -0.1 mol / L HCl for 30 minutes by rotating the magnetic stirrer at 100 rpm at a temperature of 25 o C (the solution was prepared beforehand and 72 hours at 25 o C), followed by rinsing with distilled water and separated from the media by centrifugation (centrifugation rotation at 4000 rpm for 15 minutes).
Activation: MWCNT which has been pre-activated / sensitized was mixed with 250 ml solution of 0.0014 mol / L PdCl2 -0.25 mol / L HCl for 30 minutes by rotating the magnetic stirrer at 100 rpm at a temperature of 25 o C, followed by rinsing with distilled water and separated from the media by centrifugation (centrifugation rotation at 4000 rpm for 15 minutes).
Electroless plating: Activated MWCNT is inserted into an electroless plating tub which contains chemicals such as; Copper (II) pentahydrate sulfate (CuSO4. 5H2O), Potassium sodium tartrate tetrahydrate (KNaC4H4O6. 4H2O), Nickel (II) Chloride Hexahydrate (NiCl2. 6H2O), Polyethylene glycol 6000. Volume of 250 ml solution and stirred with magnetic stirrer at 100 rpm temperature of 25 o C for 15, 30 and 60 minutes, followed by the addition of Formaldehyde solution (HCHO) gradually. The pH of solution 12 is regulated by the addition of Sodium hydroxide (NaOH). Furthermore MWCNT was washed and rinsed with aquadest and separated from the media by centrifugation (at 4000 rpm for 15 minutes), then dried at 105 o C. To find out the molecular groups of the MWCNT samples which were oxidized were analyzed using Fourier Transform Infrared (FTIR) Spectrometer with Shimadzu Prestige 21 brand in the Lab. Central Malang State University and the MWCNT sample which was coated by Cu were analyzed by microscopy using electron microscope (SEM) coupled with energy dispersive X-ray spectroscopy (EDX), at the Lab. Bio Science UB and Lab. Metallurgical Mechanical Engineering UNUD.
III. RESULT AND DISCUSSION

A. Spectroscopic Analysis
Based on the FTIR test results for pure MWCNT and oxidized MWCNT samples were analyzed using Fourier Transform Infrared (FTIR) Spectrometer of Shimadzu Prestige 21 brand in the Lab. Central Malang State University, obtained a graph as in Fig. 1 . From Fig. 1 , it can be explained that; -A peak appears at wave number 2850-2970 cm -1 which is likely to indicate the presence of C-H Alkane groups which usually appear in wave numbers 2850-2970 and 1340-1470 cm -1 . -A peak appears at wave number 1300-1370 cm -1 which is likely to indicate the presence of NO2 group. Nitro compounds which usually appear in wave numbers 1500-1570 and 1300-1370 cm -1 . -The peak at wave number 1180-1360 cm -1 appears on the bacterial cellulose CMC sample which is likely to indicate the presence of a C-N Amine / amide group which usually appears in the wave number.
-A peak appears at the wave number 1050-1300 cm -1 which is likely to indicate the presence of a C-O alcohol group / ether / carboxylic acid / ester which usually appears in the wave number.
-A peak appears at wave numbers 690-900 cm -1 which is likely to indicate the presence of a C-H group of aromatic rings which usually appear in wave numbers 690-900 and 3010-3100 cm -1 . -A peak appears at wave number 675-995 cm -1 which is likely to indicate the presence of an Alkena C-H group which usually appears at wave numbers 675-995 and 3010-3095 cm -1 .
B. Microscopy Analysis
The SEM test was first performed on pure MWCNT and oxidized MWCNT. What is done at the Lab. UB Bio Science and obtained the results as shown in Fig. 2 and Fig. 3 . Next SEM-EDX test was carried out on the MWCNT sample which was Cu-coated with a deposition time of 15 minutes. The results are shown in Fig. 4 . The Cu content deposited in MWCNT was 1.141% by weight.
In Fig. 5 is the result of SEM-EDX test on the MWCNT sample which was coated by Cu with a deposition time of 30 minutes. The Cu content deposited in MWCNT was 3.227% by weight.
SEM-EDX test results Fig. 4 and 5 are carried out at UB's Science Lab. While the SEM-EDX test of the MWCNT sample which was Cu coated with 60 minutes deposition time, was carried out at the Lab. Mett Metallurgy Mechanical Engineering Unud. The results are shown in Fig. 6 . The Cu content deposited on MWCNT is 33.56% by weight.
In the deposition process, the Cu particles from Copper (II) pentahydrate sulfate (CuSO4. 5H2O) which are in the solution move and attach to the surface of MWCNT. The longer the deposition time, the more Cu particles will stick to the surface of MWCNT. 
C. XRD Analysis
Based on data analysis using X'Pert HighScore software, the following data is obtained: 1). The pure MWCNT 
IV. CONCLUSIONS
In the MWCNT coating process with Cu using electroless plating method, with varying deposition times, it shows that increasing deposition time causes the Cu content in MWCNT to increase. From the experimental results, it was found that copper content was 1.141%, 3.227% and 33.56% by weight in MWMWCNT for 15, 30, and 60 minutes deposition time.
The XRD test results showed that with 15 minutes deposition time, there was 97 % MWCNT and 3 % copper oxide compound. While cuprite compounds formed 61%, 16 % copper oxide compounds and 23% MWCNT at 30 minutes deposition time.
